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BACKGROUND OF THE INVENTION 
1 . Field of the Invention 
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2. Description of the Related Art 

SUMMARY OF THE INVENTION 

^%m<D<gMn, miML<nunm&*9zte%^ £ ? niter'- * Kn-y<* -7 
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#y /£ # Hi » m *s * t z s ^ v> t m (h ft © ^ v f6] ® a & it m & m l, e> a t , 

**&iS*a>iii Affile:, #&H*©J^ia<0iHsfc©iii^te£ijnfi 5 Fi3-r 

ztiibomm?^ >z:h \z. mmm<D&mm (woim. &m&&£) 

±IEIB<«te*yj£#Jlgfc:i5^Ttt, TIE (1) (2) © ^"T n^-^ <D&mm £ 

( i ) ttMimm&mzffifeJjfao)?^ > ±\z&m? z>&fk<DW%fs\<D&wi& 
©_hte (i) <D%fmm<Dfr&®.m vxmm^m^^n 
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©±ta (2) UTtgflattfijjesrff-sJi^- 

tore®, mmiKD^mm (±12 (1) ©^gj^tttsf s) t^*#<, 

^0T^^[*ltC*3^TM^X^ ^^>M#7-r >©^l£ftf'J (£fcte«J) 

EUti^ntLs^. -z (Ditto. mn^^un^m^^-f >t«, asup^^ 
sny-i* ^ t w ^ $ n s . 
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ZO&o&m&frZ* ±12 (2) ©*l#«ll£/ll^T®<Htt*J££fTo 
-5 £ <h *b pJHEtftS. 

©±SB (1) (2) M^W^M^^^ffi LTmM&mfe&ftoWi^ 

•rzzt&vimtuz. -totem, ±t5Ufci35^cD^m£jg!ncp^L> ia«© 
±ih (i) (2) <D^-rnfr<Dm<Dmttm$ifc\-& en (2) ©m^cd^o^m 

tt£/fl^T, '>fl:< tfe4^|6]©^l t t 1 , yyl, n u 1 , nsl 

IltDlMt t 1, yyl, nul, ns 1 l;^tiT¥^$fc«^T^ 7>^ 
©SlifciD, ^ 1 ©M^WftSim 1 SlffitSo £5 Id, 4>&<<h*)4 
com 1 t t 1 , yyl, nul, nsli, ftiim 1 <fc KX^l* 

T, Tmoiftmwmm&n'frlsX. $2 0ifflg t t 2 , yy2, nu2, ns 
2 £3¥ffiT& 0 

t t 2 =max {ml-ttl + 5, 7 } • • • [i£ 1 ] 

y y 2 = max {ml— yyl + <5,r} • • • 2 ] 

n u 2 = max {ml— nul + <5, r } • • * [5£ 3 ] 

n s 2 =max {ml— nsl + 5, y } • • • 4 ] 
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WttiLfzM 2 omi&lg. t t 2 , y y 2 , n u 2 , ns2 izfc bT, 'Pte < t h 
4^|B]HfiB-r*^iZZiS5!l©m*-Jts!s«:ft^L, £ coffin Jt*p tcKcH> T , ttjfe 

WT« [5£ 1 ~ 4 ] [A], [B] {'O^TUJBJ-r 

[A] Riim 1 *mmz Ufc*B*H$&£&Ti&<5. 

1—4] T«, max ifl#(Dtb^^ 1 ICi3ft^Im It, |1© 

ttl, y y 1 , nul, n s 1 £ 0i^$ £ *„ CI c7)M#te> ft^im 

i &&m\zvrzmM%:ftT*&z> a t^i~4] \z&\,>t, 

fittfcO, SHHtt*^tHLTfl5l^|6]©, ±SB^#K:«J;9#«>ifcSS2<Z>SMStt 
IE£&0, fcll LT«±ia^#ra:A©fii{;ifc*a*, 0 h <D /h it & 

fciO, •OA«SfflSnT. 2 (D^SHimte 0 11^4. 

LWoT, mi © S © 1^ ^ t o T I 2 © III t f § S © ^ ^ t « 

OlilT, -^<D^r6](E>^-5-£r 0 its z: t^pjHg 

±IBI^H^Ttt, ^<Dmm$:ffim\Z-?Z>fzSb\Z, 6 = 0, r = 0<B«<&K: 

9i>ti^fc 0 b*>b 6, r izmmu%Lm&m^z> z\ £-c\ m2<Dmw 

[B] -T^fc^, mm (ml + 6-r) £±Hlfi£bfc, 

m 1 ©Sftift**H€[ (m 1 + <5 - r ) £±m<2> <fc, max }H3? <Z> J*$£ffl 1 503 
r «k 0 *>/h£ < &<5. z:cdJ§^, [^l~4] roit^JUte, r cd fit tc: $4 m $ ti S . 




ft (mMt±fimizi&^jjfa) <Dm&itm&-¥n tut*,, z\<om^. mw&<»fc^ 

_h 12 CD [ A ] , [B] C3ilj|Ufc«t5K. 1 ~4] ^ 

ttctD, d-at> u >^fmm(Dm^itm^^ omv)\zikfe-rz> z. t& 

-$>(D 2 mm^±<D&mmizmr3^TMM&<nmiE.$:'tT b7t^'oT> 1 mm 
fe^^^ifcoi e> izmmmmvmmfimmfcmffi&wmizmm-tz z\h^pimt 
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&sEW\zmm-rz> z, 

smsss-ena*^^ > iiife«iig©^i6H4*iEfltfc:*ij»f-rs £ t # ~*sm t Z> o 
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)15> U >^^IHMT ! «, m 1 6 Sm*Jt^&3fci&, (D fi it £ ffl ^Tl 2 & 
"T £ £ K: <fc 9 , ^2fiC»lT«»&o-/U7>fJ^ l J >?mm&MTZ\ 

_hfH^f6]fe#tto-/1X^^ U >^J@T«. 4>fc<£fc, ^fjyttwsfe 

z\(D^o\z, mu&cDmbi&^jjfacDm&stm&nnwiziin tr-s. z. t\z& 
b ± fig $ n fc g e 0 ia # f - $ > m m - $ ^ <=> £ $ n r & cd w m - 9 , 



0-/U7-f 1^ 'J > * IB X. * o 

BRIEF DESCRIPTION OF DRAWINGS 

DESCRIPTION OF THE PREFFERED EMBODIMENT (S) 
<^ 1 co|life^3S> 
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smito?-***^*! ±\zmm\sT&#]-?2> c^^^s Do ^©itiiH, 

iiir-^^Sft?). n>t°oL — ^H, £ (DMiMi^— 5> <D$>fo £ i fx j 9>J g 
IztiLWt&ttMiWm FGti, j]* — o8&U> ^C^fcH^Sr^frKiLT 5fir 52?iJ 
g£(OJ^jfr®«£:$:5£-r<5 ^ S 2 ) 0 nfT 

»ts. ci<7)*r*ia5(itt, Wtmm^&mm (pixel) (D h<D&mfa-? z>*><D 

L , 4 («, 8$, #4#>Jt, £4#>T) O^lOlMt t 1 , y y 1 , n u 1 , 
n s 1 ^-ttl-^njSai-rs (Xf7^S 3 ). If ^ fasten ft mPKDmm^' 

— ? (DP\JjmT*foK) . mJ5 fatten ftmW&mm^—? (D ft J5&lT°fo& 0 
«#[6]©S6 1 t t 1 : 

t t 1= ax(|FG[i, j]-FGU. j-1] I + IFGM. j]-FG[i. j + 1] |) 

+ bx (| FGti, j + 1] -FGti, j-1] | + |FG[i-l, j]-FG[i-l, j+2] I 
+ |FG[i-l, j] -FG Ei-1. j-2] I) 

+ cx (|FGti. j + 1] -FGti, j-1] | + |FG [i + 1, j]-FG[i + l, j+2] | 
+ IFG Ei + 1. j] -FG + j-2] I) 

• • • [5£5] 

muizwm 1 nmmmy y 1 : 

y y 1 = aX(|FGti,j] -FG ti-1, j] I + IFG [i, j] -FG [i + 1, j] I) 

+ bx (|FG [i + 1, j] -FG [i-1, j] | + |FG [i, j-1] -FG [i+2, j-1] | 
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+ |FG [i, j-1] -FG [i-2, j-1] I) 

+ cx (|FG [i + 1, j] -FG [i-1, j] I + IFG [i, j + 1] -FG [i+2, j + 1] I 
+ |FG[i. j + 1] -FG [i-2, j + 1] I) 

• • • [5*6] 

&ae>_k#p&KZ>£ 1 (DMm&n u 1 : 

n u 1 = ax (| FG [i, j] -FG [i + 1, j-1] I + I FG [i, j] -FG [i-1, j + 1] |) 

+ bx ( | FG [i-2. j + 1] -FG j] l + |FG[i-l, j]-FG[i, j-1] I 
+ 1 FG [i. -FG [i + 1. j-2] |) 

+ cx ( | FG [i-1. j + 2] -FG [i. j + 1] | + |FG [i, j + 1] -FG [i + 1. j] I 
+ 1 FG [i + 1. j] -FG [i + 2. j-1] I) 

• • • [i£ 7 ] 

£4£>T^ftofjs i (Dmmmn s 1 •. 

n s 1 = aX ( | FG [i, j] -FG [i-1, j-1] | + | FG [i, j] -FG [i + 1, j + 1] |) 

+ bx ( | FG [i-2. j-1] -FG [i-1, j] I + IFG [i-1, j] -FG [i. j + 1] I 
+ IFG [i, j + 1] -FG [i + 1. j+2] |) 

+ cx (|FG [i-1. j-2] -FG [i. j-1] l + |FG[i, j-1] -FG [i + 1. j] I 
+ IFGM + 1. j] -FG [i+2. j + 1] I) 

• • • [5£8] 

H2A-2DS. ±.m<D [5t5~8] ©RJS^&^n-^nH* bfc t>©T*S. 
M 2 A— 2 D*K*3liT,M«8r^l#<O^EPttU"<;i/M»tB*fT "5 Si^teS*^ L, 

ml = (ttl+yyl+nul+nsl)/4 • • • [iS 9 ] 

m^X, n > t°i — 4^m(DW, 1 ©IBiH* t t 1 . y y 1 , nul, n 

sit, ^fimltCI^HT, #©#*lJB&&S:2liSL, 4 ^ pS] (£> ffg 2 (7) if 
<H£ t t 2 , yy2. nu2, ns2 *3¥l+J-r* (7f7 7° S 5 ). 
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i.Li 



t t 2 =max {ml-ttl + 5, rl - • - [iClO] 
y y 2 = max {ml — yyl + 5, r } ■ • ■ 1 1] 
n u 2 =max {ml— nul + 6, r } • • • [Si 2] 
n s 2 =max {ml— nsl + <5, r } " • • [Si 3] 
#J;Ui\ 6 = 0, r = 0-zr&Z> o 
[S5-8] a* S A* 5 «k "5 K: . Jtfe$n*iS^lfiS©ll©*fi^fiiS:^ 1 co^iH 

nf-Szitfc-c^S. — [Si o-l 3] f§ l ©SiHft©ft 

i (DmMg.h<Dm&m 2 ©siH^t^LT^s©-?, n 2 ©^<Kft© 

n>tfi — ^tt, 4jjm<DWi2 (Dmmm t t 2 , yy2, nu2, n s 2^1 
JlffcLT* 4Ji&](Dm?*}tm t t , y y , n u, n s £2£<&5 (T^y 6) c 



m 2 = t t 


2 + y y 2 + n 


u 2 + n s 2 


• •••[Si 


4] 


t t = t t 


2 /m 2 




• • - [Si 


5] 


y y = y y 


2 /m 2 




•••[Si 


6] 


n u = n u 


2 /m 2 




• • - [Si 


7] 


n s = n s 


2 /m 2 




• • - [Si 


8] 






IFG [i, j] \Z 






5> U >^*M 




■G [ i , j ] 


£ [S l 9 ] ( 





S 7 ), 



G [i. j] = { F G [i, j] 

+ kxtt (F G [i, j-1] + F G [i, j + 1] ) 

+ kXyy (F G [i-1, j] + F G [i + 1, j] ) 

+ kXnu ( F G [i-1, j + 1] + F G [i + 1, j-1] ) 
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+ kXns ( F G [i-1, j-1] + F G [i + 1. j + 1] ) } / (l + kX2) 

• • -[S19] 

*J£\ k=l/2?SS. 

3>tTjL — ^tt, lfflD-yU7^J^U>^iliffl^t®iG [i, j] 

#fciS*&iSifc5*-:*© + a>e>3iA,*:& (xf7 7°s 10), ±Kgb^x^-y t°s 

^ a" (Xt7 7"S 9 ©Y E S fj)> Z3 > k° a. — ^ti. 0-/1X7^^'] >^®1 

^±i&BJLfcfg 1 ©SllifiJgS8fc«fc*iillft5!lS<7)fiJ^^o^T@ 3 A— 3 E 
left, jSttaffiffilttii. S^^ — A, B©MIf&fi*lT'lotit. 

2, rasa 8 is^cDM^^^^^^(w i / 1 6 £ vfcmffi¥i%mwmmi:$>z> a z. 

@3CH mi <DMMm<D§iWiZ C^5-8] fC*3^T, JtW^fBfc* a = 1 , 
b = c = 0£LT, #^J6JBffi©n — /\°X^W 'J > tfmm&ffil^fcmm^— 
^T"*§. ^ (d^-^-cd d— /^x 7 -y u >z'Mm\$. 02 A-2 D(I*^n§ 

=te>{c, ^^js^^ii-s •t'-L^-r >l c ±(DMmm u^jum^^t lt, mi© 
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0 3D«. f l©SMO!HiC [5^5-8] fc&HT, JfcfllJfegt Sr b = 1 , 
Z.<DtS&<Dn — rtX7 4 V >{fW}im\$* 111 2 A— 2 D n-5 

BJ 5> @ \L tz ft. < O T U £ o 

Ei3E«> mi (omm^<Dmw^ [^5~8] k^^t, ttmfc%k& a = b = 

?T$)Z> a z. (Dm^(D a— -7 4 )V9 U >^M3te, EI 2 A— 2 Dl;^$n§ 

5 {3, r^^^-r >l c _h<oia^ra j r^^^-r >l n jk^h^ 

ffil/T^SA*. ZinKilEJtSns fc<OTtt&H. — jRWJ'tt, iMPegw^ffccDjS 

v^*tn>T^ 1 ©«<H£&jstis-r*u*«fc^. m^h * 7— isife^*n«. e 
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n t^iSTS. fit, ItlbM>Lc, LnitfeMT, ^it^iiri- 

MAtf, TIB CD [^20, 2 1] &m 1 ttl.yyl £3¥ffl L 

Tfect 

£i:£ftCDfg 1 t t 1 : 

t t 1= a x ( |FG [i, j] -FG [i, j-1] I + I FG [i, j] -FG [ i , j + 1] I) 

+ bx (IFGM-1, j]-FG[i-l, j+2] | + |FG[i-l, j]-FG[i-l, j-2] I) x s 
+ c x ( |FG [i + 1, j] -FG [i + 1, j+2] | + |FG [i + 1, j] -FG [i + 1, j-2] |) x s 

• • -[^20] 

m^faoim i (Dmmmy y 1 : 

y y 1 = ax (|FG[i, j] -FG [i-1. j] 1 + lFG [i, j] -FG [i + 1, j] I) 

+ bx ( | FG [i, j-1] -FG [ i + 2, j-1] | + |FG[i, -FG [i-2. j-1] I) X s 
+ cx (|FG[i, j + l]-FG[i + 2, i + 1] 1 + lFG [i. j + 1] -FG [i-2, j + 1] I) x s 

• • • [5t2 1 ] 

(D&gkx&Q, i ~i. 5 \zmfetsnz> 0 

±& Ltzmmmmx-u. 9 ~ 1 3 ] zm^xm 2 ©iM^iajLt 

Z\tl\zmfe-£tlZ> Jb&Xtefe V>. [5£9~1 3] <Dftt>0\Z* T 

m<D [itl 0 1-10 7] £m*T^2<D?g(Hi£<£JffflLT J fe«k^. 



t y = t t 1 - y y 1 
u s = nul— nsl 
t t 2 =max { - t y , 0 } 
y y 2 =max 1 t y , 0 } 
n u 2 = max { — us, 0 } 
n s 2 = max {us, 0 } 



[Sioi] 

[S102] 
[i£ 1 0 3 ] 
[it 1 0 4] 
[S10 5] 
[S106] 



i f t t2+yy2+nu2+ns2=0 
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then t t 2 = 1, y y 2 = 1 , n u 2 = 1 , n s 2 = 1 • • • [il 0 7] 

n<o [iioi~io6] Ttt, ^©fflitUfc^aCD®**— sic&snTVJ-s. 
a°x ^ -y u >^Ma**HfTisn*. Lfc**oT. msm^-r^ 2 ^fafc p — a° 

X -7 4 )15> U >^MS^|W|B#(Ci£$ ft* Z. £te&< , iS##lii(Z>;£|fiH4£«fc 0 93 

— ± IB <7>4M HSffl^-T* 2 1 ©®<H&A*93 £>*>fc:g£:5 

Si:, Sfclte Oct 0 ii5V^|p]{C;^& P — AX 7 4 )V5> U >£fffl3j&*3£< 

t5if*^7l:Ht5. I4lt 12 o^jfirojgfigom^-*^ ^ i l tomtit.? 

m 4 d&^T, if* ^511 fcteiii* I//X1 2 j&«g3H$*l5. ZO)MB U 
>X1 2 © #35 Hid H JSflfcS&f 1 3 ©S3tB5d*BBffiSns. U^m^ 1 3tf>e> 
£ii7J$ft-2>R G BCDm&T 2 — A/D^g|g& 1 4^^llf^ i^^MJn 

T-T i7 P7°P-b^-y-^t»/j:^iii#MaBB 1 5 tA^^ti^c 
5 Kli, =T—$rt7s 1 6 ^it-UTi^ttilllffl^^U 1 T&^tfM^^U 1 8 
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-JH:«oT, G [O, A], R [O, A], B [O, A] (D^-ftL^ 1 -D (DMM 
iA«10ST6<lT^*. [O, A] \ZmmfoM&&7E:-TZ>ft t&l&^k 

@Xf^S2 1 : affirm 1 ©giiH&ff-ff 

j] TSBCO [iC2 2~2 7] £^?tU, 1 ©i^gC v 0 

^i^i^lS]©^ 1 (D^MMC h 0 SrJf tB-T*. 

Cvl=|G[i, i-l]-G[i, j + 1] I • -[^22] 

Cv2 = (|G[i. j - 1] -Z [ i. j]| + lG[i, j + l]-Z[i, j]|)/2 • -[^23] 

Chl=|G[i-l, j]-G[i + l, j] | • -[^2 4] 

Ch2 = (|G[i-l, j]-Z[i. j]| + |G[i + l, j]-Z[i, j]|)/2 • -[i2 5] 

CvO [ i , j]=Al-Cvl+A2-Cv2 • • [^2 6] 

ChO [i, j] =A1 • Ch 1+A2 • Ch2 • -[^2 7] 

fcfcb> ZBR, B Irifn^Ott^^ffl-TS. Al, A2fli*M"[f* 

D, ^S<i*-^«fM«Itfe5. ^g&9tHAl=A2 = l 6 
@Xr'^S2 2 : 1 (DMM&CDW-mikmm. 

x\z, wmmmffl isb, sg 1 «icv o , cho tout, tiso 

2 8, 2 9] £JIH»Tifi&¥*5££ ?K IlCSMCv, C h £ 3? tBT -5 . 
Cv [i, j] = (4-CvO[i, j] +CvO [i-1, j-1] +CvO [i + 1, j-1] 

+CvO j + 1] +CvO [i + 1, j + 1] )/8 • • -[^2 8] 

Ch [i, j] =(4-Ch0li. j]+ChO[i-l, j-1] +ChO [i + 1, j-1] 

+ChO[i-l, j + l]+ChO [i + 1, j + l])/8 • • • [i£ 2 9 ] 

Cv [i, j] =CvO [i, j] 
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Ch [ i , j]=ChO [ i , j] 

fffSi&KDWJt : Cv[i, j]+thO < Chti, j]tet>te* , HV[i, j]=l ttl, 
8l«<HG>*iJj£ : Ch [i, j]+thO< Cv[i, j]&bte\ HV [i. j]=-l tti 
# fate t : ±SH£*n« HV[i. j]=0i:t5 

WAH thO «, G ( i , j ) Ot D ^ 0 — 2 5 5 0 + 

©X^y y S 2 4 : G © *i IB] iH £E 

jaft^LM 1 5 tt. ^|R)77i''HVlif ot, TIHOlllWiRff 
Gj^^*«*«Siistl, T&fc>-£#£t&,&©JI£- : FGli. i 3 =G [i. 
«E«iK©«£ :HV[i, j]=l fcSfcf, FG [i. j]=Gv its 
8tgHH©*£" :HV[i, j]=-l &e>fc£, FG ti. j]=Gh it5 
#l6H4ty©«£ : HV[i, j]=0 £ FG [i, j]- (Gv+Gh) /2 tt5 

±|BC0 Gv &cfctf Gh «, T^WflS-Cfe^o 
Gv=(G[i. i-l]+G[i. j + l])/2+Cl- (2-Z [i, j]-Z [i, j-2]-Z [i, j+2])/4 
Gh=(G[i-l, j]+G[i + l, j])/2+Cl- <2-Z[i, j]-Z[i-2, j]-Z[i + 2, j])/4 

^Z.T\ C 1 ttBr£©5£8cT& 0 » fXttlXlifWcfWT'feS. 
©7^>y 2 5 : XXfB (D&mMW± 

DR [i, j]=R[i, j] -FG [i. j] • • • [it 3 0 ] 

DB [i, j]=B[i, j] -FG [i» j] • • • [5£ 3 1 ] 

©xtv y°s 2 6 &mmm 
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FDR [i, j] = (DR [i, j-l]+DR[i, j + l])/2 

FDR [i, j] = (DR[i-l, j] +DR[i + l, j])/2 

FDR [i, j] = (DRti-l, j-l]+DR[i-l, j + 1] +DR [i + 1, j - 1 ] +DR [ i + 1 . j + l])/4 

FDBli, j] = (DB[i, j-1] +DB [i. j + l])/2 

FDB [i. j] = (DB[i-l, j] +DB [i + 1. j])/2 

"3 FDB [i, j] = (DB[i-l, +DB [i-1. j + 1] +DB [i + 1, j — 1] +DB [i + 1, j + l])/4 

fO PifcifiSgB 1 5 H» Gffimmiz-D^T . mm 8 Bf!t<£>S;kc{iiGmax, fll/MfiGmin 

!:o *ffl^T*gBa©iiE*ff -5. 

if 1 a^c««±©«^ : FG [i, j]> (Gmax + Th4)&£tt\ FG[i, j] =Gmax <hT £ 

! 1 ^/JnM^T©^^ : FG [i, j]< (Gmin-Th4) & «=> te\ FG[i, j] =Gmin t "T -5 

Th4 tt, ffiHfitO) t°— if £ E Z. tTtt$tS^*ft£tSHi[T*5. 

©^■f-u/ °?S 2 8 : G^F B 1HHi'^TS □ — A )19 U >^Ii 

(b) ^pa^a^nTu^^Gii^^o^-rtt, ^i6]t^ttD-/u7^ji/^u 
>^4M£mT-£-f\ ffing^S$tifcGiii^<D^t77rS]fe#ttP-A°X7^ 

@7f77°S2 9 : fiMWIIHTf^^SnfclBOilSlft^-^, "T 5 M *i (SI ^ 
-^(i^t5D-;U7 w U >7*11 
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mBlZ Lxm^itm t t , yy, nu, n s4ilDt5. 7f7^S 2 8TKi; 

Tmp_DR [i, j] = [FDR [i, j] 

+kxtt (FDR [i, j-1] +FDR [i. j + 1]) 

+kXyy (FDR [i-1, j] +FDR + jl) 

+kxnu (FDR [i-1, j + 1] +FDR [i + 1, j-1]) 

+kxns (FDR [i-1, j-1] +FDR [i + 1, j + 1] ) ] / (1+kx 2) 

• • • [a£ 3 2 ] 

Tmp_DB [i, j] = [FDB[i, j] 

+kxtt (FDB [i, j-1] +FDB [i, j + 1]) 

+kx yy (FDB [i-1, j] +FDB [i + 1, j]) 

+kxnu (FDB [i-1, j + 1] +FDB [i + 1, j-1]) 

+kxns (FDB [i-1, j-1] +FDB [i + 1, j + 1] )]/ (1+kx 2) 

• • • [a£ 3 3 ] 

FDR [i, j]=Tmp_DR[i, j] 
FDB [i, j]=Tmp_DB[i, j] 
@Xf7^S 30 :R, BOI5C 

w&mmu i 5 a. feiif-^c^Lt, u-n^y^nz <j >#mm&<D 

FR [i, j]=FG[i, j] + FDR [i, j] • • • [3C 3 4 ] 

FB [i, j]=FG[i, j] + FDB [i, j] • • • [ it 3 5 ] 

mmmmffi 1 5«, !JtJi0«J:5l:LT**fc. FR [i. j], FG [i, j], FBti, j] 
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£ § 2 m ^ m & £ ^ m -h -t -s o 

(1) l 5 t£G4iHli3i3. feiiFli*l:MLTn-;U7^f;^iJ 

(2) Hfc&sgB 1 5 Mrs is 310 t?-^ n-/^x:7^ u >^n: 

(3) BltMBB 1 5 ti> *»i^Ig)5:D-/U7^J^'J>^jl!lIi©Gfe 

(4) BMStHS 1 5 feH^e.R (B) fe^c^SretTCfSJClSfc D, O — /I 
R (B) fiJ5£»lc/<X^^-v^-*«igA-r*^m^*l»Jfc-r*c:i:3&«T€?*. 

(5) mmmmm. 1 5 «*s<&M&Gej&$H::o^TS*jt9S£:3fc«>, ^ 
<Dm&ttm&mm lt. r (b) fej$^i;p-/U7^^u>yii^ito 
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[slSSft <HTHff L T t> «fc 

mjz^rzR (b> &f$ft(Dmm^-?\zM\>Tn-^x7 j v >?mw&M 
o, r (b) &j&tt(Dmm^—?\ztt^&u-^xy j v >t/mm&iEmiz 

£s^R, BfiE^«»gfiE» (G, Y) fcJt«LT&#^*tf*B£&7a:l^©-e, 

«is§ 3 (ommmm)) 

it$B*ffl^-r«)o r g b 3 m<D&mmfiffi^> -c^tz^m&izte. inn 

£ftfTLT, RGB3ffiOfeii$fflItl). 

IIS3 <B||J6JBa8T?«, u©«fc3l:fflSl/fcRGB3ffi©fiflBl:o^T. TIB 
CO [3t 1 1 0-1 1 3] £^tiJLT, i f? j #IBKl*3ttS^ 1 ©Mi^^Ji)^. 

mjimcom i ©«<h£ t t i : 

t t 1= aX ( |FG [i, j] -FG [i, j-1] | + |FG [i, j] -FG [i, j + 1] I) 

+bx (|FG[i, j + 1] -FG [ i, j-1] | + |FG[i-l, j] -FG [i-1. j+2] I 
+ 1 FG [ i- K j ] -FG [ i - 1 . j-2] I) 
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+aix (|FR[i, j]-FR[i, j-1] | + |FR[i, j]-FR[i, j + 1] I) 

+bl x (|FR [i, j + -FR [i, | + |FR [i-1, j] -FR [i-1, j+2] I 

+ |FR[i-l, j] -FR j-2] I) 

+a2 x (|FB [i, j] -FB [i, j-1] I + |FB [i, j] -FB [i, j + 1] I) 
+b2x (|FB [i, j + 1] -FB [i, j-1] | + |FB [i-1, j] -FB [i-1, j + 2] I 
+ |FB[i-l, j] -FB [i-1, j-2] I) 

•••Who] 

m^^\<DW. 1 ©IMy y 1 : 

y y 1 = ax ( |FG [i, j] -FG [i-1, j] | + |FG[i, j] -FG [i + 1, j] |) 

+bx (lFGli + 1, j] -FG [i-1. j] l + |FG[i, j-1] -FG [i + 2. j-1] I 
+ 1 FG [ i . j-l]-FG[i-2, j-1] |) 

+aix (|FR [i, j] -FR [i-1, j] I + |FR [i, j] -FR [i + 1. j] I) 
+bix (|FR[i + l, j] -FR [i-1. j] l + |FR[i, j-1] -FR [i+2. j-1] I 
+ |FR[i, j-1] -FR [i-2. j-1] I) 

+a2x (|FB [i, j] -FB [i-1. j] I + |FB [i, j] -FB [i + 1, j] |) 
+b2x (|FB[i + l, j]-FB[i-l, j] I + IFBU, j-1] -FB [i+2, j-1] I 
+ I FB [i, j-1] -FB [i-2, j-1] |) 

• ••[^111] 

n^±.^o^\<om i <Dmw.&n u i -. 

n u 1 = ax ( | FG [ i . j] -FG [i + 1, j-1] I + IFG [i, j] -FG [i-1, j + 1] I) 

+bx ( | FG [i-2. j + 1] -FG [i-1, j] | + |FG[i-l, j]-FG[i, j-1] | 
+ 1 FG C i. j-1] -FG [i + 1, j-2] |) 

+al x (|FR [i, j] -FR [i + 1, j-1] | + |FR [i, j] -FR [i-1. j + 1] I) 
+bix (|FR[i-2, j + 1] -FR [i-1, j] | + |FR[i-l, j] -FR [i, j-1] | 
+ 1 FR [ i. j-1] -FR [i + 1, j-2] |) 

+a2X ( | FB [i, j] -FB [i + 1, j-1] I + |FB [i, j] -FB [i-1, j + 1] |) 
+b2x ( | FB [i-2. j + 1] -FB [i-1, j] | + |FB[i-l, j] -FB [i. j-1] | 
+ |FB[i, j-1] -FB [i + 1. j-2] I) 

• • • [i£ 1 1 2 ] 
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&tt>TJjft<om i (ommmn s 1 : 

n s 1 = ax ( |FG [i, j] -FG [i-1, | + |FG [i, j] -FG [i + 1, j + 1] I) 

+bx (lFGti-2, j-l]-FGti-l, j] | + |FG[i-l, j]-FG[i, j + 1] I 
+ 1 FG [i, j + 1] -FG [i + 1, j+2] I) 

+al X (|FR[i, j] -FR [i-1, j-1] | + |FR [i, j] -FR [i + 1, j + 1] I) 

+bix ( | FR [ i-2, j-1] -FR [i-1, j] | + |FR[i-l, j] -FR [i, j + 1] | + |FR[i, j + 1] 

-FR [i + 1. j+2] I) 

+a2X (|FB [i, j] -FB [i-1, j-1] | + |FB[i, j] -FB [i + 1, j + 1] |) 
+b2x ( | FB [ i-2, j-1] -FB [i-1. j] | + |FB[i-l, j] -FB [i, j + 1] I 
+ |FB[i, j + 1] -FB [i + 1. j+2] I) 

• • • [5£ 1 1 3-] 

t£&. ±.j£\Z&^~C. FRIO. A] . FGIO. A] , FB [O, A] tt, R G B 3 M(D&m 
ffit^t+SOff A3?UB©=&fiiT*«). al, a, a2> bl, b, b 2 «, 

m i <r>mumz.&tf2> r GBfeof^f^^tswttss. 

ItoT^5. Lfe^oT, Gffitef5l£— tiTRffi£fcteB fficD^rt^-fbLT^-S 

pi^i a*. 

tie© [sci 14] <d&o\z. x ^-wm^-tKD 2mmu±<D 
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temmzm^xm^tzmm^—? y**-t^j«l, ^©im^-^ yi;oi>ti 

Y=aXG + bXR+cXB • • - [Si 14] 

tt^tf. IIScD[MfC;ft LTH a=0.6, b=0. 3, c=0. 1 SiS^'r 
5 £ &£>t^H a=0.6, b=0. 2, c =0. 2 tltfe<kK S 

^iSa, b, c^ttf ©ICt^LTfeJ:^. ^^C, R J^t^t' o t^T t < 

^ftffiT&^Sfr&^o fc^5/u, Yffifcigffl LTfcJ:^. 

^<Dm<D&m *ldOl,»Tefc*T^<«tt £¥UJ£LT*> «fc ^, ^CDJ; -5 fclfclgWfciSS 

mm^^v i 8 ten mmm^i 3 frzm&inznrc^^ ^mmcomm^—? 
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— 3?OR G <Z) H sjtfii £ , RGB^fnofiT&SA^Kfcf. iTZ [O, A] 

t: IS f 2 "t" o 

IS^fa©l?S 1 ©SiiHff t t 1 : 

t t 1 = pix (|Z [i, j] -Z [i, j-1] | + |Z [i, j] -Z [i, j + 1] |) 

+p2x (|Z [i-1, j]-Z [i-1, j-1] | + |Z[i-l. j]-Z[i-l, j + 1] I) 

+p3x (|Z [i, j + 1] -Z [i, j-1] I + IZ [i, j] -Z [i, j-2] I + 1 Z [i, j] -Z [i, j +2] I) 

+P4X (|Z[i-l, j + 1] -Z [i-1, j-1] I + IZ [i-1, j]-Z[i-l, j-2] I 

+ |Z[i-l, j ] -Z j + 2] I) 

• • • [it l 2 4 ] 

mij&xDm i (Dmmmy y 1 : 

y y i =„ix (|Z[i, j ] -Z [ i - 1 , j] l + |Z[i, j]-Z[i + l, j] I) 

+ q2X (|Z[i, j-1] -Z [i-1, j-1] | + |Z [i, j-l]-Z [i + 1, j-1] |) 

+ q3x (|Z[i + l, j]-Z[i-l, j] | + |Z[i, j]-Z[i + 2, j] | + |Z[i, j]-Z[i-2, j] |) 

+ q4X (|Z [i + 1, -Z [i-1, j-1] | + I Z [i, j-1] -Z [i+2, j-1] | 

+ |Z[i, j-l]-Z[i-2, j-1] I) 

• • • [i£ 1 2 5 ] 

m#>±.Jj&\<OW, 1 (DMQUmn u 1 : 

n u 1 =rl x (|Z [i, j] -Z [i + 1, j-1] | + |Z [i, j] -Z [i-1, j + 1] |) 

+ r2x (|Z[i-l, j]-Z[i, j-1] | + 1 Z [i-1, j]-Z[i-2, j + 1] |) 
+ r3x (|Z [i-1, j + -Z [i + 1, j-1] I + 1 Z [i, j] -Z [i+2, j-2] I 
+ |Z[i, j ] -Z [ i -2. j+2] I) 

+ r4X (|Z[i-2, j + l]-Z[i, j-1] I +|Z[i-l, j] -Z [i + 1, j-2] I) 

• • • [i£ 1 2 6 ] 

m®TJ5\ti]<DW, 1 (DmW&n s 1 : 

n s 1 =slx (|Z[i, j]-Z[i-l, j-1] | + |Z[i, j]-Z[i + l, j + 1] I) 

+ s2x (|Z [i + 1, j]-Z [i, j-1] I + IZ [i + 1, j]-Z [i+2, j + 1] |) 
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+s3x (|Z [i + 1, j + 1] -Z [i-1, j-1] | + |Z [i, j] -Z [i-2, j-2] | 
+ |Z [i, j]-Z [i+2, j+2] |) 

+s4x (|Z [i+2, j + 1] -Z [i, j-1] I +|Z [i + 1, j]-Z [i-1, j-2] I) 

• • -[^127] 

fcfcL, ±^\Z^^X, ZEO, A]«, mmy 2 — ? O R GcDOfTA^iJ @ (CfeBf 

R(Dmm$Lm-c\-£Ri&tt<DMm<&. b co®i^{£STteB/&#(7)iii5gM#^j+i $ n 

Z> 0 $.fc. pl~4, ql~4, rl~4, sl~4«, ^ 1 COiHJ^ \Z & £ CD ^ 
^fitcoinlM'S^tttf £?toT #J*.Wf [^124] C0fF§3IfI 

p3x (|Z [i, j + l]-Z[i, j-1] | + u • |Z[i. j]-Z [i, j-2] I + v | Z [i, j] -Z [i, j+2] I) 

fcfcL, u = v= l/ 2iWSL^. 
@Xf'^S4 2 : fg 1 ©«(H£K:i3ttS:£|6]BiJ ©SUISSE 

a^^LS^l 5tt, sR^felg 1 OQHi^^LT, ^[^SU tfi^-^Tte (a) 

(a) t t 1 = t t lX2,yyl=yylX2,nul=nul, ns 1 = n s 1 
<SS. &*5» #rSjg'JK:fi*££Ml>fc^«'&tt. TIB (b) 

CO £ & D -C $> £ o 

(b) t t 1 = t t 1 , y y 1 = y y 1 , n u 1 = n u 1 , nsl=nsl 

bt, ±12 (a) (b) (D^-?nfr. $>z>^\z^.\z%\\(Dm&$:m^z>frt£ii&mi& 

@Xf 7^S4 3 : fi^tt^CD&Jt 
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1 £gffiT*. 

ml = {ttl+yyl+nul+nsl)/4 • • -[^128] 

IS^^S^ 1 5 «. 4^|b]©^1 ttl, y y 1 , nul, n s 1 <t > 

f^simi tts^nT. ^(Dftmm^m&mML. 4^\^a)m2 omm^ t t 

2, yy2, nu2, n s 2^ItBTI) 0 

t t 2 =max {ml-ttl + 5, rl* • - K129] 

yy2=iax {ml-yy 1 + rl - • • Wl 30] 

n u 2 =max {m 1— nul + 6, r } • • * [i£ 13 1] 

n s 2 = max {ml-nsl + 5, r) • ■ • 1 3 2] 
WAS, 6 = 1, T-0Tfe?)„ 

iS{iM3B& 1 5 H 4 ^|p]©^ 2 ©SflSlS t t 2 , yy2, n u 2 , n 

s 2 ^lEIftLT. 4 ^[p](Dfi^Jt^ t t , yy, nu, ns^^<i6^)c 



m 2 


=tt2+yy2+nu2+ns2 


• [3t 1 3 3 ] 


t t 


= t t 2 /m 2 • • 


■[S134] 


y y 


= y y 2 /m 2 • • 


• [5£ 1 3 5 ] 


n u 


= n u 2 /m 2 • • 


•[^136] 


n s 


= n s 2 /m 2 • • 


•K137] 


©X 


f7^S44 : Glll^tS^^ttP 





BftMBB 15 11 ?>ftiiFG [i, j] ('^iaia^^Snffi¥^ b , Ul 38] 

tct o p— n?.? j )i5> u >tfmmmi(DZim.wmF g n, j] ^#tB-r§ 0 

Tmp_FG [i, j] = { F G [i, j] 

+ kxtt (F G [i, + FG [i, j + 1]) 
+ kXyy ( F G [i-1, j] + F G [i + 1, j] ) 
+ kXnu (F G [i-1, j + 1] + F G [i + 1, j-1] ) 
+ kXns ( F G [i-1, j-1] + F G [i + 1, j + 1] ) } / (l+kX2) 

• • -[3138] 

«\ k = 1 / 2 
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#L3£T5£l:: «fc O^ff f <5o 
Tmp_DR [i, j] = [FDR [i. j] 

+kxtt (FDR [i, +FDR [i, j + 1]) 

+kx yy (FDR [i-1, j] +FDR [i + 1. j]) 

+kxnu (FDR [i-1, j + 1] +FDR [i + 1, j-1]) 

+kxns (FDR [i-1, j-1] +FDR [i + 1. j + 1] ) ] / (1+kx 2) 

• • • [Si 3 9] 

Tmp_DB [i, j] = [FDB[i,j] 

+kxtt (FDB [i, j-l]+FDB[i, j + 1]) 

+kXyy (FDB [i-1, j] +FDB [i + 1, j] ) 

+kxnu (FDB [i-1, j + 1] +FDB [i + 1, j-1]) 

+kxns (FDB [i-1, j-1] +FDB [i + 1, j + 1] ) ] / (1+kx 2) 

• • ■ [5£ 1 4 0 ] 

Atfk=l/2TS5„ 

FG [i, j]=Tmp_FG[i, j] 
FDR [i, j]=Tmp_DR[i, j] 
FDB [i, j]=Tmp_DB[i, j] 

*J»r * ^^-T * Zi £ tfi "JbS <h 13. & . 
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\z 43 # s m& m m r$ <o tti <d s?# ^ * k < -r * £ £ mj £ l v>„ 

©xf7^s 5 i : 2mm(D&mwih 
mmmmu i 5 T^^ffl^r. m^-^or gko^t i fr j 

gCCt, C C y ^IttitSo 

C C t = (IZ [i, j — 1] — Z ti, j] | + |Z [i, j + l]-Z[i, j] |)/2 
C C y = (|Z [i-1, j]-Z [i, j] | + |Z [i + 1, j]-Z[i, j] |)/2 

(CCt>BWth) and (CCy>BWth) 
2ll0llCCt, C C y S&KHttBW t h £±l§l^fc«^ 

^Ucpi~2, qi~2, ri-2, si~2^^mu. m&nmm(oftmm<D&& P 3~4, 

q3~4, r3~4, s3~4£ig-^LT. Sfei®^ P B 1»*#t«© * iST $ it -5 . 

i^K, 2ii®fgCC t, CCyWliftl^^ilBWt h^TlHlofc^^ 

pi~2, qi~2, ri~2, si~2 &m*>-ri3. iiisT . m&mmfflco&mm vm^-m & 
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&&mtnmi,fcm&\z, mmmi 5 a, a as ra<zm pi~ 

2, q1~2, r1~2, s1 ~ 2 & if o (c b , |h| & !i ?H frl <Z> 4# ffc M W^gt p3~4, q3~4, 
r3~4, s3~4^1t'-r^>o — £¥U»r L Id . 1 5 «, 

SfeB^cD^itl|<D^$c p1~2, q1~2, M~2, s1~2 3rltrL, |e| @i 3§ fig <Z) 
#M^<D^|Sc p3~4, q3~4, r3~4, s3~4 £ii D (if So 

(b) »&&i$teiBi6iassiig©*&fflf 

2, q1~2, rl — 2, s1~2 £-fc?D \Z b. H * RS © 4$ ifc M © & & p3~4, q3~4, 
r3~4, s3~4^1 tlt5„ — £ £J»r L fci<§-£r . 1 5 Ji, 

g6®3lsra<zmM2g©«8c d1~2, q1~2, r1~2, s1~2£lfcL, |S| iB R3 <E> 
p3~4, q3~4, r3~4, s3~4 £ 1 5 . 

bTpj^-rs n itcct: o ,ss^«fiiBf ^mmnrn. LmmmT& z. £#^>&< ss 0 

fr&IEffiiJcte, GeD*&^&Ba**f#i£fc-5«-&. rl, si «HgfiiH3!6r«a<0l#«f! 
OD^»Ct&0, RBGDte^&B r2, s2 tewi&mmmoimmm 

<D^i&<tftSo fCT*, te^ftBG^te^teeRBrtMC/fctfT, rl~2, sl~2<D 

d©«k-5 3fe^*'&*^i:sJ!g'&fc«, ±fE4MK^ Lfect -5 fc, rl~2, si 
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flg T & 5 . 
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What is claimed is: 

1 . 

4 <D ^ [6] [ z & -5 @ <D & {H * *J 3£ "T -5 & <H fJ 5t ¥ JUM <h , 

2 . 

MfBMM^JiliHi. TIB (l) (2) mi-rna> — :&©!ft«M*fcKj:M3r<B 
4$ % H * m ^ X hu SB m <K © ¥U 3£ fT 5 

( 1 ) tt&mm&mz>mi£jj\*i(D s 7'i >±iz&wrz>tiiWti<Dm&m<D&mm 

3 . 

tvxwta^n, 

mmmm^mm^mii. mm (d (2) <zn > -r n a* cd 

(2) ©W3f<Z>^©*ft*r<££fl!UT» *J>fc < t & 4 ^|6l©^ i (omoum t t 1, 
yyl, nul, nsl ^M-lti L , 

buSB^/j: < £ 4 ^rp]CD^ 1 (0«<H& t t 1 , yyl, nul, n s 

BUfB4>&< <h 4 ^[p](Dfg 1 <7)®M^ ttl, yyl, nul, nslt, i 

fBftMm i <t(3*-^^T. rmo)^mm^m^mn lt, 2 2 <&&ia« t t 2 , 

yy2, nu2, n s 2 ^tUT 3 ^JUST* 0 , 

t t 2 = max {ml-ttl + fi, 7} • • • [i£ 1 3 

y y 2 = max {ml — yyl + 6, r} •••[^2] 
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n u 2 =max {m 1— nul + 6, 7 } ... 3 ] 

n s 2 =max {ml— nsl + 5, y } • • • 4 ] 

(fzfzL. ±3t$*<D6, r U^tdMH) e>nfcffi-r& 0 , 0 <Z) if) 

fitai bfcfg 2 ©SKHft t t 2 , y y 2 , n u 2 , ns2l;gUT 1 4>fc< £ & 

mi m co is s «£ > bu 12 *t ^ us ^ © m m <r> m at <n m m i n £ *n s ¥ ^ -r & ^ him t&£„ 

4 . 

5 . 

6 . 

7 . 

8 . 

H&iesHBttt^ sulfite, d-/U7^j^u >^«ig<7>*fjfcii3fck:o^T&£ 
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9 . 

i o . 



*/jN«K:^jiS-rs^i^fi'rffi!iiE-r*o 
1 1 . 

mmmmy"—9\t. mm&m<D— ^m^m i fit, st&^&^UTiSKisg&o 
m t. , 

1 2 . 
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1 3 . 

14. 

mJl5^[^fe#14P-A°7.7^ U >^'#JiiT'^, ^^ttco^fe 
1 5 . 

1 6 . 

17. 

4 o © ^ fa \z & # s ® m <d m <h & £ 3t f s m u a w j£ # & t . 
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1 8 . 

£trafi¥J$-f fasten -y-cx 7 * 'J £fit;L&o 

1 9 . 

4- tJnS¥**f fasten 7 ;w 9 V >?~#JHS£ £ Hff 1" * ®f£#L3 7° 

n f 9 A 7& s f£il $ tLfe 3 > tf j. - ^ -eif «5 Plfg & ISIl^^o 

2 0 . 

m IE £ ^ tt m 5e ¥■ AH <Z> m 5e * & v * T ittf IE M U <7> Si v ^ ifi] o S <^ it ^ £ 
*iPfi¥^i-<5>^f6]^^'l4n -/^ 7 4 )U9 >J ^#JHIt fc^gfi 1 -*-* Uteris 7* 
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ABSTRCT OF DISCLOSURE 

mi <om^mom^^\ (miuvx^^ys^) <Dtia&m&&m j p\sX. ftmmm 
±(Dm$L<DMm<Dwmm woim&m 1 <Dm$im.(D\mz^ & z\ t\z & o , 

■5 - t^pJ^tSS. 
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